trial fibrillation (AF) is the most common serious cardiac arrhythmia, and the number of patients with AF is anticipated to increase in the next few decades. 1 Although AF may develop in the absence of other diseases, it is frequently associated with other cardiac conditions including hypertension, coronary artery disease, and valvular heart disease. 2 Patients with AF have a 5-fold increase in the risk of stroke and a 2-fold increase in mortality. [3] [4] With rapid ventricular rate, they often complain of easy fatigability and palpitation and eventually may have tachycardia-induced cardiomyopathy and heart failure. 5 There have been many recent advances in the field of AF including a new classification, clinical studies comparing rate and rhythm control treatment strategies, and development of risk stratification algorithms to guide anticoagulation. 6 -8 Recent trials of new anticoagulant and new antiarrhythmic drugs are likely to influence future management guidelines. 9 -13 However, it has been shown that clinical practice often lags behind evidence-based treatment guidelines. Disease registries are an effective tool to examine, in a real-life setting, patient characteristics, management, outcomes, and adherence to practice guidelines. Many registries have been developed for acute coronary syndrome but few for other cardiac diseases including AF, and those were mostly carried out in Europe and North America. 14 -16 Therefore, the Gulf Heart Association took the initiative to carry out a survey of AF in the Gulf countries of the Middle East. The aim of the registry was to determine patient characteristics, practice patterns, and outcomes of AF in this region. The aim of the present report is to present the registry's design and the baseline characteristics of patients.
Methods

Registry Design
Gulf Survey of Atrial Fibrillation Events (Gulf SAFE) is a multinational, prospective, observational registry of patients with AF with 1-, 6-, and 12-month follow-up. Enrollment started on October 15, 2009 , and ended on June 30, 2010. Data entry for baseline characteristics and admission data were concluded on July 31, 2010. The study was approved by the ethics committees of each institution/country.
Registry Objectives
The main aims of this study are to 1. Determine the clinical characteristics of AF patients in the Gulf region of the Middle East. 2. Analyze the practice patterns and treatments of AF in the region and determine the level of adherence to published guidelines, including the use of anticoagulation according to the risk of stroke. 3. Describe outcomes among patients with AF.
The aim of this study is to present in detail the methodology behind the registry and present baseline characteristics of patients.
Participating Centers
The registry recruited patients from 23 hospitals in 6 Middle Eastern Gulf countries: Bahrain, Kuwait, Qatar, Oman, United Arab Emirates, and Yemen ( Figure 1 ). Hospitals were chosen from different geographical locations and selected to represent different settings of care (academic and nonacademic, general and specialized, public and private) in each country.
Administrative Organization and Hierarchy
The Gulf Heart Association appointed a principal investigator to conduct the registry. With the advice of the principal investigator, a steering committee was formed. The steering committee developed the registry protocol and case report form (CRF) and appointed a national coordinator for each participating country and a registry coordinator for the entire study. National coordinators advised on the choice of participating centers and the investigator in charge of each site (chief site officer), who in turn appointed the investigators in each site (site officers). The registry coordinator acted as a liaison between the principal investigator and different countries and sites and was available throughout the study for any needed clarification about data entry.
Two investigator meetings, one before and one after the pilot phase, were held to discuss the details of the protocol and CRF and carry out any amendments to these documents. These meetings involved the steering committee, registry coordinator, national coordinators, and chief site officers. In addition, country-level meetings were held before the start of the registry with the attendance of the registry coordinator, national coordinator, chief site officers, and site officers to educate the staff about the protocol and CRF. National coordinators carried out teaching seminars in their respective countries and were available to solve any problems faced by recruiting hospitals. Chief site officers supervised recruitment to ensure that it was consecutive and helped answer data queries generated for their site. Depending on the setup in each hospital and whether the chief site officer was an emergency room (ER) staff or not, screening of AF cases in the ER was carried out by contacting ER doctors and reviewing ER log books in every shift. Site officers recruited patients and filled out paper CRF prospectively at enrollment time, admission time, during subsequent patient stay, and at follow-up. They then transferred the data online at the earliest opportunity, depending on whether or not an Internet service was available at the hospital. A pilot study was carried out for 30 days in most centers in June 2009.
Study Population
Gulf SAFE is an ER-based registry. All participating hospitals agreed to and aimed for consecutive enrollment of patients. Patients were invited to participate in the registry if they were Ն18 years of age and had AF documented on a 12-lead ECG or rhythm strip, lasting Ͼ30 seconds, while they were in the ER. They were enrolled after giving written informed consent to participate in the study. Patients were included regardless of the reason for their visit to the ER. Patients were not enrolled if major difficulties with follow-up were anticipated, for example, patients with no valid residency permit or those planning to leave the country before the next scheduled follow-up. All treatment decisions were left to the discretion of the treating physician. Patient identity was restricted to the treating physician. The central study database contained identification numbers relating to individual patients and was passwordprotected. At no stage was the identity of individual patients revealed to anyone other than the treating physician. 
Data Collection and Validation
Data were prospectively collected on a standardized CRF (onlineonly Data Supplement Appendix 1). Many variables in the CRF were defined to standardize data entry. To be readily available, these definitions were included in the paper CRF and could also be viewed online (on the study website) by clicking on an icon next to the variable name. The definitions of AF types, namely first attack of AF, paroxysmal AF, persistent AF, and permanent AF, were according to the American College of Cardiology/American Heart Association/European Society of Cardiology 2006 guidelines for the treatment of patients with AF. 7 Data collected included patient demographics, medical history, history of AF, type of AF, prior AF interventions, investigations carried out in the ER, management in the ER, whether by rate control or rhythm control, outcome of ER visit, and medications before the index event, during stay in ER, and at ER discharge. Data collected were in accordance with American College of Cardiology/American Heart Association key data elements and definitions for AF. 17 Variables required for calculating CHADS2 score were included in the CRF. 8 If patients were admitted to hospital, they were followed up during hospitalization until their discharge. Details of their treatment, medications including antiarrhythmics and anticoagulation, investigations, and outcomes during hospital stay and discharge were collected.
Follow-up was planned at 1 month, 6 months, and 12 months from time of enrollment. Follow-up was carried out by clinic visit or telephone interview. The collected follow-up data included death, stroke, transient ischemic attack, bleeding, embolization, admission for AF, cardioversion, intervention for AF, admission for heart failure, new antiarrhythmic medication, rhythm, and new anticoagulation for those not previously on warfarin, and international normalized ratio values. National coordinators with their chief site officers were given the freedom to set up a suitable infrastructure to facilitate follow-up in their respective centers. Some elected to set up special follow-up clinics, whereas others followed up the patients in their regular outpatient clinics and some carried out follow-up by telephone interviews, which was allowed by the study protocol.
Data entry was online at www.gulfsafegha.com. The online data entry program was custom-designed for the study and had automated data checks with data queries immediately displayed to the user. Data queries addressed out-of-range values and missing values of single data fields and also contradictory entries related to multiple data fields. Further data cleaning of baseline entries was carried out by the study statistician and registry coordinator at the conclusion of the study. In addition, site visits were carried out by a clinical research associate appointed by the study sponsor. These visits included Ն30% of the enrolling hospitals in each country and involved random data source verification of 1% to 5% of paper and electronic CRFs at those sites.
Sample Size
Several factors were considered in determining the sample size for Gulf SAFE. These included logistical and funding considerations informed by our prior experience with a large registry of acute coronary syndrome in the Gulf region, as well as acceptable margins of error in our planned estimates. Although numerous variables were estimated in this observational study, we wanted to ensure adequate precision in estimating the annual risk of a composite end point that included death, thromboembolic stroke, major bleeds, and systemic embolism, because these reflect recognized complications of AF and its management. There is little guidance from the published literature to estimate this event rate in the Gulf region. We therefore relied on a random-effects summary estimate of the combined end point that was based on a published meta-analysis of 5 AF trials (annual event rate of approximately 6%). To estimate an event rate of 6% at 1 year with a margin of error of 3% and 95% confidence intervals, a sample size of 241 patients per country was needed; totaling 1446 for the 6 Gulf countries. To compensate for dropouts and losses to follow-up, the sample size was further adjusted upward to 2000.
Statistical Analysis
Descriptive statistics were used to summarize the data. For categorical variables, frequencies and percentages were reported. For continuous variables, means and standard deviations (SDs) were presented. Analyses were performed using STATA version 11.1 (STATA Corporation, College Station, TX).
Results
Participating Centers
Over a period of 8 months, 2043 patients with AF were enrolled in the registry from 23 participating hospitals. The majority of participating centers were secondary-care facilities, and 7 hospitals (30%) had a dedicated anticoagulation clinic. Only 5 (22%) had an electrophysiology laboratory on site. AF ablation was performed in only 1 center. Table 1 shows the participating hospital characteristics. The distribution of enrolled patients by hospital and country is shown in Figure 2 . Four of the 6 countries, Kuwait, United Arab Emirates, Oman, and Yemen, recruited 91% of patients, with the remaining 9% recruited from Qatar and Bahrain. Within these 4 countries, recruitment for the most part was fairly well distributed among different hospitals.
Patient Characteristics
AF was the primary reason for the ER visit in 45% of patients, whereas in the other 55%, the ER visit was for other cardiac and noncardiac reasons. Baseline characteristics of patients are shown in Table 2 . The mean age of the population was 57 years, and 52% were men. The most common concomitant condition was hypertension in 1072 (52%) patients. At enrollment, 576 (28%) patients had a history of 
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coronary artery disease, 605 (30%) had diabetes, 561 (27%) had history of heart failure, 496 (24%) had significant valvular heart disease, and 318 (16%) had rheumatic valve disease. A history of stroke and transient ischemic attack was reported in 186 (9%) and 78 (4%) patients, respectively. The most common types of AF were first attack of AF (37%) and permanent AF (33%). More than half of the patients had a CHADS2 score of Ͻ2. In 398 (19%) of patients, AF could be characterized as lone AF. The majority (79%) of patients were admitted to hospital from the ER.
Discussion
AF is the most common arrhythmia worldwide and is also a common cause of hospital admission in the Gulf region of the Middle East. 18 There has been recent increased interest in AF because of the expected rise in its prevalence, the greater appreciation of its serious outcomes, and the development of new anticoagulant and antiarrhythmic medications for its management. 1,3,4,9 -13 Gulf SAFE is the first prospective, multinational, observational study of AF in the Arab Middle East. It was designed as an ER-based registry to obtain information on the clinical characteristics of symptomatic patients and to examine initial treatment including choice of treatment strategy and use of anticoagulation in different types of AF and in patients with different risk profiles. One-year follow-up data will provide information about clinical outcomes in relation to patient characteristics and treatment.
Subsequent analyses and publications from Gulf SAFE should contribute to the existing literature on AF in several unique ways. Prospective systematic data on AF in our region is essentially nonexistent. It is well recognized that the characteristics of patients in the Gulf and Middle East may be different from the West in view of a younger population, a high prevalence of obesity, diabetes, and smoking in oil-rich countries 19 -22 and a higher prevalence of rheumatic valvular heart disease in lower-income countries such as Yemen. Therefore, the notably high prevalence of these features in the cohort of patients with AF in our registry is consistent with their prevalence in the general population. Whether the risk of stroke or other AF complications will be attenuated by the younger age of our population or increased by the higher prevalence of some comorbidities is unknown. Importantly, whether existing risk stratification tools (eg, CHADS2) are validated in our population has never been examined. Age and diabetes are factored into the CHADS2 system, and both of these factors carry a distribution and prevalence in our population that is different compared with the populations in which CHADS2 was derived and validated to date. Therefore, it is conceivable that existing risk stratification tools in nonvalvular AF may not perform well in the Middle East. Gulf SAFE will provide the first opportunity to test this hypothesis.
AF is associated with increased risk of death, stroke, heart failure, and hospitalization. The risk of stroke can be effectively decreased with anticoagulation, yet it has been reported, in other populations that anticoagulation with warfarin is underutilized and not used in accordance with stroke risk. 23, 24 There is a lack of anticoagulation clinic services as well as proper primary-care practice in our region. This may have a negative effect on the use and monitoring of anticoagulation. On the other hand, patients in this study were recruited about 4 years after the publication of the updated management guidelines in 2006. Therefore, this registry will provide a contemporary opportunity to determine the extent to which well-established guidelines are adhered to in the Middle East.
We observed some differences and similarities compared with Western-based registries of AF. 14 -16 With a mean age of 57 years, our patients were about a decade younger than patients in Western registries of AF. 14 -16 This can be explained by a younger population structure in developing as compared with developed countries. We noticed a relatively high rate of lone AF in our cohort (19%). This was an ER-based registry, and one would have expected less of this type of AF. However, this can be explained by several factors that are relevant to our population and region. Among these are our younger age structure, the absence of national general practitioner/family physician systems, and easy accessibility of hospital ERs. This must be explored further in future studies. Although our patients were younger, they had comparable rates of comorbidities such as coronary artery disease, heart failure, stroke, and transient ischemic attack and higher rates of diabetes, smoking, and rheumatic heart disease. Similar to other registries, hypertension was the most prevalent associated medical condition. We have documented the use of khat in our AF population. Khat (Catha edulis) is used socially in Yemen and East African countries. It is a leafy green shrub that can grow to tree size. Users chew this stimulant habitually for its euphoric effect. Khat chewing was recently shown to increase the risk of stroke and death in patients with acute coronary syndrome. 25 The literature lacks data on the relation of use of this substance and AF. Gulf SAFE will provide an opportunity to examine this issue. Future analysis can provide insights about AF in certain subgroups of patients common to the region, for example, patients with rheumatic heart disease, diabetes, and first attack of AF.
The present study has several potential limitations. Although consecutive recruitment was attempted and several measures were taken to reinforce this concept, it could not be strictly ensured because we did not maintain enrollment logs. The hospitals chosen to participate in the registry were not randomly selected from a pool of all available hospitals. Rather, they were selected on the basis of the advice of the national coordinator of each country, bearing in mind different geographic locations and type of hospital. The contribution of countries did not reflect the size of their populations.
We believe this registry will have important implications for dealing with AF in the region. We hope that this registry will provide researchers and health policy makers in the region with much-needed information about the disease, its impact, and how it is being handled. We plan to use data from this registry to improve the quality of care for AF patients in the region. Providing feedback to the different centers involved in this registry can help create a quality improvement initiative that will be geared toward increasing awareness of the seriousness of the disease, use of evidence-based management, and the ability to affect stroke rates in the community. Such a program can be in the form of lecture series/ workshops, media campaigns, and local practice guidelines.
Acknowledgments
We thank Hisham Mahmoud, MD, Medical Director, SanofiAventis Middle East Central Asia, for his support of the establishment of this regional registry. We also thank Miss Maryam Fard for editorial assistance.
Sources of Funding
Gulf SAFE is an investigator-initiated study under the auspices of the Gulf Heart Association and was financially supported by SanofiAventis. The sponsor had no role in study design, data collection, data analysis, or writing of the manuscript. Heart failure 561 (27)
Significant valvular heart disease 494 (24) Rheumatic heart disease 318 ( 
specify) --------------------------------------------c. Other non-cardiac (specify) ------------------------------------
Diabetes Mellitus:
History of diabetes, regardless of duration of disease, need for antidiabetic agents, or a fasting blood sugar greater than 7 mmol/l or 126 mg/dl.
Tobacco use can include:
 Cigarettes (filtered, unfiltered) -Pipes -Cigars  Beedies -Sheesha -Chewing tobacco  Snuff -Paan -Any other tobacco product not listed 6. Heart failure: Evidence or knowledge of symptoms before this acute event described as dyspnea, fluid retention, or low cardiac output secondary to cardiac dysfunction, or the description of rales, jugular venous distension, or pulmonary edema before the current admission.
Left ventricular systolic dysfunction:
an ejection fraction equal to or less than 40% by echocardiography, SPECT scan, GBP scan or angiography.
14. TIA: A focal neurological deficit (usually corresponding to the territory of a single vessel) that resolves spontaneously without evidence of residual symptoms at 2 hours 15. Stroke: Documented history of stroke or cerebrovascular accident (CVA). Typically, a patient has had a history of stroke if there was loss of neurological function caused by an ischemic event/bleed with residual symptoms at least 24 hours after onset.
Type of stroke:
 Ischemic: A focal neurological deficit that results from a thrombus or embolus (and not due to hemorrhage) that appears and is still partially evident for more than 24 hours.  Hemorrhagic: A stroke with documentation on imaging (e.g.,computed tomographic [CT] scan or magnetic resonance imaging [MRI] of hemorrhage in the cerebral parenchyma, or a subdural or subarachnoid hemorrhage).  Unknown: The type of stroke could not be determined by imaging or other means (lumbar puncture, neurosurgery).
18.Symptomatic PVD:
Claudication, either with exertion or at rest; Amputation for arterial vascular insufficiency; Vascular reconstruction, bypass surgery, or percutaneous intervention to the extremities.
Sleep apnea: documented diagnosis of sleep apnea diagnosed with an overnight sleep test
20. Emphysema/COPD: Documented history of chronic lung disease (i.e., chronic obstructive pulmonary disease) or currently being treated with pharmacological therapy (e.g., inhalers, theophylline, aminophylline, or steroids).
Criteria for major bleed:
Fatal bleeding, and/or symptomatic bleeding in a critical area or organ, such as intra-cranial, intraspinal, intra-ocular, retroperitoneal, intra-articular or pericardial, or intra muscular with compartment syndrome, and/or bleeding causing a fall in hemoglobin level of greater than 5 g/dL. OR Leading to transfusion of two or more units of whole blood or red cells.
